Abstract. Immigration, as a source of population growth, is traditionally associated, by neoclassical economics, with negative output and growth effects for the host economy in per capita terms. This paper explores how different these effects can be when the human capital brought in by immigrants upon arrival is explicitly considered in a Solow growth model augmented by human capital and migration. The main finding is that the negative output and growth effects of immigration tend to become less important the higher the imported immigrants' human capital relative to natives. In order to evaluate the order of magnitude of these effects, descriptive evidence, based on education data, and econometric evidence, based upon the estimation of the transition equation in the augmented Solow model, is provided for a set of OECD economies during the period 1960-1985. Because of their human capital content, migration inflows are shown to have less than half the negative impact of comparable natural population increases.
Introduction
Population growth is traditionally associated, by neo-classical theory, with negative effects in per capita terms on output and growth, the reason being the undisputed assumption of decreasing returns to labour in the production function. Immigration, as a source of population growth, has therefore understandably shared the same presumption of negative per capita effects. However, immigrants are not like new-born babies: when they enter the host country they bring with themselves the human capital accumulated in the country of origin and We would like to thank H. Zlotnick at the UN for providing a crucial part of the dataset, O. Bover. G. Luciani, A. Worgotter, three referees and Seminar participants at the Bank of Spain, the Fondazione Mattei and IGIER for their advice. Particularly helpful comments and suggestions came from X. Sala-i-Martin, to whom we feel very much indebted. A. Ricardo provided expert research assistance. Financing from the Fondazione Eni Enrico Mattei for Alessandra Goria and for Andrea Ichino is gratefully acknowledged. after arrival they contribute to the human capital accumulation in the host economy in a way which may be different from that of native new-borns.
The traditional production function in which output is produced with physical capital and labour does not leave too much room for a positive immigrants' contribution to output and growth via the human capital they bring in with themselves or via their capacity to accumulate skills in the host economy. Yet the most recent growth literature has highlighted the importance of considering explicitly human capital as one of the reproducible factors of production. For the "endogenous growth" literature, the introduction of human capital in the production function has represented one way to justify the existence of constant returns to the reproducible factor, thereby allowing for a steady state constant growth without convergence. 1 More recently, Mankiw, Romer and Weil (1992) (MRW hereafter) have shown that, without the assumption of a constant return to the reproducible factor, "an augmented Solow model that includes accumulation of human as well as physical capital provides an excellent description of cross-country data", and that "holding population growth and capital accumulation constant, countries converge at about the rate the augmented Solow model predicts"
These recent developments of the growth literature invite an explicit consideration of the human capital contributions of immigrants to the host economy. As already anticipated above, there are two ways in which immigrants can contribute to the human capital accumulation in the receiving country: first, they bring with themselves the skills they have acquired before arrival, and, second, after arrival, they accumulate human capital differently than natives or they can influence the natives accumulation of knowledge.
Starting with this second effect the migration literature has seen in the "assimilation process" a major mechanism driving the immigrants' accumulation of human capital after arrival. 2 More recently, however, the fact that a significant favourable assimilation process should always accompany any migration inflow has been disputed. 3 Independently from the position taken in this debate, inasmuch as immigrants accumulate human capital differently than natives, the assimilation (or "dissimilation") process has at least the potential for being an important factor for the host economy growth. In addition, as for example recently suggested by Cartiglia (1992) , immigrants may also indirectly influence the natives' accumulation process, beyond their direct capacity to contribute to the stock of reproducible factors.
Despite the likely importance of the immigrants' propensity to accumulate human capital or of their capacity to influence the native accumulation, in this paper we will not focus on these types of effects, mostly because it is difficult to find a framework in which to consider the issue in a way suitable of empirical verification. 4
